Abstract. For the monitoring system of high-voltage tower, the data acquisition of fixed-wing UAV cruise is designed, and the wireless LoRa network equipment is equipped as the medium-long distance communication transmission interface. The tower ground sensing uses the Raspberry Pi as a smart terminal and connects the sensing devices around the tower with a WiFi area network. The sensing device cooperates with the Raspberry Pi's fixed wake-up mechanism to achieve a power-saving, low-power wireless sensing network target.
Introduction
The construction of the electric power tower is inherently difficult to obtain due to the use of land. It often has to be set in the mountainous area. Due to the limitation of topography and geomorphology, the foundation of the construction often does not appear in the same plane, and the diversity of the geological conditions of the slope is not the nature of the soil. Certainty, as well as the typhoon in summer and autumn in Taiwan, rainy and rainy seasons, and ordinary earthquakes may occur. The safety threat to the structure of the electric tower is very great. Once the electric tower is tilted, it will cause power failure; in case, the electric tower collapses or breaks. Unexpected losses arising from damages to the neighbor (house or land). Traditionally, the safety inspection mechanism that the engineers regularly inspect can be used for a while, but the manual periodic inspection cannot be done for the sudden collapse or collapse of the structure caused by the sudden collapse or the sudden sliding of the earth and stone, or the rapid damage caused by the strong wind. To instant warning. In addition, the electric towers are mostly located in remote mountainous areas. The manual inspection also requires a lot of personnel expenses, which is time-consuming and labor-intensive and does not meet the economic requirements. Therefore, the design of a high-voltage electric tower structure monitoring system with all-weather intelligent wireless sensing network management greatly improves the safety of the Taipower transmission and distribution power engineering. This paper describes a UAV monitoring system with LoRa low-power long-distance wireless communication, which collects on-site sensing information at the location where the tower is difficult to access, and combines the GPS and camera equipment of the UAV to fix the height. Photographs at a fixed location. The ground information section exchanges information with the smart terminals on the ground through the LoRa wireless communication network on the drone.
Literature Review
More than two-thirds of Taiwan's land area is hilly land, and the development of flat areas is no longer sufficient. Therefore, the construction of hillside land is not uncommon. Slope retaining works are more common; mountain road slopes and sloping houses in recent years under the influence of extreme weather, problems occur successively. Especially after the earthquake, the loose soil and rock on the slopes are more likely to cause the slope to slide. The surface water, rainfall, groundwater, groundwater flow and human development are one of the causes of the induced slope failure. .
Large-scale slope damage will cause serious damage to people's lives and property, so good slope design and proper monitoring systems can minimize losses. Therefore, some scholars have established various checklists for the assessment of disaster prevention, or discussed individual slope disaster prevention measures. Lin Qingwei and Xie Zhenglun (2000) assessed the feasibility of establishing a hazard warning notification system for sloping land communities and established a full-scale plan for the hazard warning notification system for hillside residential communities. Wu Dongyi (2003) introduced the operation mode of the dangerous early warning notification system of the hillside residential community.
Slope Monitoring Method
There are many types of slope damage. Some scholars such as Liao Hongjun and others [Liao Hongjun and Liao Ruitang; 1999] and Liao Ruitang et al [Liao Ruitang and Zhang Zhizhang; believe that the safety monitoring project for hillside slopes mainly includes: (1) Water monitoring includes water level observation wells, water pressure gauges, rain gauges and water level gauges. The purpose is to understand the distribution and changes of groundwater on hillsides. (2) The formation stability monitoring includes surface subsidence points, ground slip gauges and inclined observation tubes. The purpose is to understand the formation response, that is, the displacement of the sliding block to the toe. (3) The monitoring of retaining structures includes structural tilting discs, ground anchor load gauges, rain gauges, steel gauges and earth pressure gauges. The purpose is to understand whether the structure changes due to uneven subsidence or instability of the formation. . The engineering parameters such as the water pressure parameters (groundwater surface, pore water pressure distribution), the lateral horizontal displacement of the slope site and the position of the stratum surface of the stratum will be helpful to diagnose the critical state of slope failure.
Therefore, this study intends to design a monitoring system with a wireless sensing network by integrating temperature and humidity meter, GPS satellite positioning information, inclination meter, wind speed and wind direction meter. The brief introduction is as follows:
Temperature and hygrometer: installed in the field is mainly used to monitor the environment where the tower is located, and as the basic information for monitoring the effectiveness of the instrument.
Hydrometer: The buried water pressure gauge mainly observes the change of groundwater level in the slope and the pore water pressure in the soil. Water is the main cause of damage caused by general land projects. Hillside land should pay special attention to the driving force of heavy rain on slope soil. Usually the water pressure rises by 2m for the warning value and rises by 4m for the action value.
Rain gauge: Record the surrounding rain conditions. Tilt plate: installed in the retaining facilities or adjacent neighboring houses to monitor the change of the subsidence caused by external forces and the degree of inclination, as a determination of the safety of the structure. . According to the data, if the neighboring room exceeds 6.5cm, it is the warning value, and 11cm is the action value. According to the recommendations of the US Navy Manual, if the inclination of the retaining wall exceeds 6.5cm, it is the warning value, and 11cm is the action value.
The system is mainly based on the unmanned aerial vehicle system (UAS) combined with the wireless sensing transmission system and other technical integration. The high-voltage electric tower installation safety monitoring and integration system is innovatively integrated with UAV and AI image recognition for medium and long distance and high resolution image capture. The system will jointly build innovative and integrated technologies for the construction of high-efficiency, high-security, high-mobility and low-cost high-voltage electric tower survey and interpretation systems.
Wireless Sensor Network
The WSN (Wireless Sensor Network) system architecture can be divided into three major blocks: Device Domain, Network Domain, and Application Domain. The simple architecture is shown in Figure 1 . The main function of the sensing layer is WSN Area Network (WSN Area Network) collects the most original information, also known as Raw data, such as the inclination of each node, GPS latitude and longitude, height, etc., as the basis of the WSN architecture; the main functions of the network layer The WSN Core Network, which transmits over long distances, receives and transmits information and services as an important bridge between the sensing layer and the application layer; the application layer can use the important information received for storage, integration, management and analysis. In turn, we offer a wide range of WSN diversified services.
System Structure
The sensor is connected to the network or connected to the Internet. First, the sensor is converted into a smart sensor through an embedded system, and then connected to a smart sensor's regional network through a smart sensor, or utilized. The communication interface of the embedded system enables the connection of the sensor to the Internet, as shown in Figure 2 . The following describes the short-to-medium-range network architecture of the sensing layer and the network layer, and how they are integrated. 
System Innovation Focus
In the traditional measurement technology, the problem that the first large number of sensors are installed in each tower to monitor the first problem is how to set up the signal line and power of each sensor. line. Because once the number of sensors reaches a certain number or more, the time and labor required for the construction work will be considerable, and the equipment maintenance and signal acquisition after the deployment is also difficult. Especially for some remote or dangerous monitoring environments, wired sensors are almost impossible to use in large quantities.
This study focuses on the application of wireless sensors in the safety monitoring of tower structures. Since the monitoring of the structure of the tower is safe, the sensors to be placed are generally disposed in the middle and small areas, and even the monitoring network is required to be erected across the boundary. In order to be aesthetically pleasing or limited by terrain, it is inconvenient to establish a limit for wired network sensors. One of the benefits of wireless transmission is that the wiring is easy to set up. In areas where special architectural design or terrain barriers are not possible, wireless area communication wiring will be the best choice.
The traditional tilt measurement method is mostly monitored by a tilting pipe in the hole, a water pressure gauge, a surface telescopic meter, a rain gauge, and an inclination meter. The instrument must be buried or installed in the observation area and periodically observed manually. As a result, the cost is relatively high, and the traditional monitoring equipment has a low early warning capability, and the cost cannot be reduced and the early warning notification is lacking. This study intends to adopt the WiFi wireless signal transmission system to replace the traditional slope monitoring. The wireless monitoring equipment is low in cost, high in sensitivity, and can be deployed in the monitoring area in a large amount. Therefore, the system applies a wireless sensing network to disaster prevention monitoring to construct a wirelessly captured sensor and has an integrated system for remote transmission of the network. Since the slope terrain to be monitored is mostly inaccessible to people, the general power supply is not easy. Therefore, after the monitoring network is arranged, in order to solve the problem of power and monitoring data, the system will develop a power-saving data recording module. The above-mentioned 433Mhz LoRa radio frequency module uses the unmanned aircraft to fly over the monitoring network, pre-establishes the agreement to wake up the recorder and reads the monitoring data recorded by the monitoring instruments in the area, and simultaneously performs telemetry to record the local image of the slope. After the return center, the existing three-dimensional terrain and monitoring data processing will be built, and the monitoring results will be displayed on the sensor map (SensorMap) to facilitate the subsequent analysis of disaster prevention and relief information.
Conclusion
Since there is only one transmission grid in Taiwan, unlike several transmission grids in foreign countries, it is necessary to respond to the needs of the time. Since there happen the power totally blackout in 1977, the collapse of an electric tower in Tainan on July 29, 1999 and 1999 The power cut caused by the September 921 gathering of large earthquakes made the importance of power transmission lines more prominent. Transmission line accidents can be roughly classified into natural disasters, human factors, equipment failures and other factors. Although Taipower has included transmission line accidents in its management performance indicators every year, and is committed to the prevention of accidents, the accident rate has also declined. However, once an accident occurs, it has a wide impact on the industry. The electric power industry is a necessity for the people's livelihood and is the mother of the national industry. With the development of science and technology, economic growth, national modernization, and stable power supply, it plays an important role. Electricity is the lifeblood of the economy, and it is the indispensable driving force of modern life. Whether it is a general traditional industry or an emerging high-tech industry, it does not rely on electricity supply, especially in Taiwan, where its own energy is lacking, abundant electricity and stable power supply. It is the main key to economic development.
Taiwan is a multi-hazard area with active faults all over the island. Together with the island-type climate, the typhoon and heavy rain continue to grow due to the high economic growth. The population is concentrated in the metropolitan area, causing over-exploitation of hillsides, causing frequent disasters on hillsides and jeopardizing power transmission and transmission. The safety of the tower. Although typhoons, heavy rains and earthquakes are natural disasters, artificial development cannot be avoided. However, disaster prevention planning, management and disaster prevention measures will prevent disasters or minimize damage.
